Crew: This discussion is to open with a consideration of the nature of sex. On this matter I must perforce be silent, for the biologist no longer is concerned with the search for an understanding of the nature of sex itself; he contents himself in this stage of the development of his subject with a discussion on the analysis of those differences which permit him to regard an individual with one particular kind of characterization as a male, anaother with another kind as a female. The more one knows of sexual differences the less one seems to know of sex itself.
SEX: ITS NATURE AND ABNORMALITIES CONSIDERED FROM BIOLOGICAL AND LEGAL POINTS OF VIEW
Professor F. A. E. Crew: This discussion is to open with a consideration of the nature of sex. On this matter I must perforce be silent, for the biologist no longer is concerned with the search for an understanding of the nature of sex itself; he contents himself in this stage of the development of his subject with a discussion on the analysis of those differences which permit him to regard an individual with one particular kind of characterization as a male, anaother with another kind as a female. The more one knows of sexual differences the less one seems to know of sex itself.
Sex would seem to be revealed by differences in the structure and in the behaviour of two dissimilar individuals, male and female respectively, of two reproductive cells, the sperm and the ovum, and in the mating between the two individuals and also between the two gametes. Thus there is a sexuality of the zygotes and a sexuality of the gametes.
Because it is the case that the mating of two dissimilar individuals can and does result in the union of two dissimilar gametes, that is in conception, nothing is easier than to conclude that the nature and meaning of sex can only be recognized by bringing it into an essential relation with reproduction. Thus sex becomes the mechanism which nature uses for the preservation of the species and the continuance of the race. And so the notion of a purpose in sex becomes revealed: to draw together two dissimilar individuals suitably matched for reproduction for their pleasure and in the service of the race.
This view is commonly held and is upheld by philosopher and cleric. Yet it is not a contribution of biology; it is an imposition upon this science. For the OCT.-OBSTET. 1 biologist knows that sexuality and reproduction, though intimately related in the more commonly known forms, are in others, not only to be distinguished, but also completely dissociated. He knows that reproduction without sex is just as common as is reproduction with sex. He knows that sexual reproduction, though very different from asexual, cannot claim any great advantage. No doubt we have gained much as a result of our peculiar mode of evolution, but at the same time we have lost much.
To classify things in an order of increasing complexity is one of the commonest urges, and when this is done it is inevitably assumed that the more complex is the later in evolution. As with battle-axes in a museum, so with the phenomena of sexuality. It is a matter of considerable interest on the appropriate occasion to discuss the relation in time of the appearance of hermaphroditism and bisexuality, but though the discussion would be interesting, since at no point would it be hindered by an appeal to verifiable fact, it is doubtful whether it would be profitable.
It is better that we should devote our timne to a consideration of certain established facts.
(1) In an ever-increasing number of forms the existence of sex chromosomes is being demonstrated, and in such as provide a convenient material for study it is established that in a very considerable number of instances dissimilarity in the sexchromosome constitution of male and female provides a complete explanation of how and when the sex of the individual is determined. Take Drosophila melanogaster as a convenient example. In this form, as in the human subject, the female is constitutionally homogametic; every egg she elaborates contains one X-chromosome together with one set of autosomes. The male, on the other hand, being possessed of an XY sex-chromosome constitution, is heterogametic, elaborating two forms of sperm, one an X-chromosome and one set of autosomes, the other with a Y-chromosome instead of the X. A female results from the union of an egg with an X-chromosome-bearing sperm, a male from the union of an egg with a Y-chromosome-bearing sperm. In Drosophila as a rule, this is the complete story, but aberrations in the chromosome-distributing mechanism can and do lead to the production of abnormal sexual types. Gynandromorphism is fairly common in this form. A lateral gynandromorph, for example, has one side of the body completely male, the other completely female. Cytological investigation shows that the cells on the female side of the body contain two X-chromosomes together with a double set of autosomes (that is, the typical chromosome content of the cell in the female body) whilst on the male side of the body the cells contain only one X instead of two. Such a gynandromorph had its origin in an egg which was a female, having two X-chromosomes and two sets of autosomes, but at the first division of this egg one of the daughter X-chromosomes became eliminated. Of the two cells which resulted one came to possess two X-chromosomes, the other only one. From the first, the female side of the body developed, from the second, the male side. But gynandromorphism is graded, and the significant fact is revealed that the amount or area of male characterization in a female is determined by the time during development when an X-chromosome is lost during cell division. The later it is lost, the less is the area that is male. It follows that the nature of the sexual characters of any part of the body is determined by the chromosome content of the cells of that part. The control of sexuality is local.
That sex determination in Drosophila is not a function of the sex chromosomes alone but of all the chromosomes is clearly illustrated in a study of what is known as " balanced " intersexuality. A considerable number of intersexual types, constant in their differences one from the other, have been recognized, and associated with each type there is an equally constant and characteristic abnormality in the relative number of sex chromosomes and autosomes. (2) In Lymantria the discord between the sexual characters of the individual and its sex-chromosome constitution is the result of the action of inborn genetic factors. But such discord can be produced through the over-riding of the inherent sex-determining mechanism by purely environmental agents. This is best seen in the case of Bonellia, in which the sex of the individual is determined by pure chance. If the undifferentiated larval form, sinking to the bottom of the waters, alights on or near the proboscis of a female, it becomes a male. If, on the other hand, it settles far away from the female, it becomes inevitably a female. Intersexual forms of different grades can be produced by allowing the larval form at the appropriate stage to settle on the proboscis of a fenmale, or in a solution thereof, for varying periods of time, and thereafter removing it. In this case the sexual differentiation of the individual is under the control of a chemical substance present in the proboscis of the female.
From Bonellia it is not difficult to leap to the higher vertebrates. In these the differentiation of the part is certainly not pursued independently of that of the rest of the body, for with the development of the endocrine system there has come into being a centralized control. The case of the freemartin in cattle, a female which in spite of its sex-chromosome constitution-and presumably, therefore, the inclination to pursue its development according to the female plan-provides an example of sex transformation, probably never complete. In fact, complete sex reversal could only ocour in such a form if it happened during the very earliest stages of development. In forms in which the endocrine system is largely concerned in determining the final characterization of the individual it would not be expected that gynandromorphism would exist, and intersexuality in space of the Drosophila kind would not be expected either. But intersexuality in time apparently can and does happen.
The popular press continually presents us with the startling news that some girl has become a boy, and that skirts have been exchanged for trousers. In the absence of any accurately diagnostic procedure, and in view of the fact that a search for the sex chromosomes is a matter for the expert cytologist with considerable experience, there are two opposing views concerning such cases. I personally support that which holds that such individuals have never been girls, and for this reason. Sexulal abnormality of this kind is very common in domesticated animals. A common type is furnished by the goat which is regarded as a female whilst a kid, but suspected of abnormality when at the onset of maturity its beard begins to grow. the animal begins to smell, and on inspection the clitoris is found to be abnormally large. Within the abdomen, associated with cryptorchid testes, there are to be found very well-developed derivatives of both Wolffian and Miillerian ducts. In other cases, the external reproductive organs are obviously abnormal at the time of birth, but the internal architecture is the same. I prefer to regard these animals as males in which the stimulus, either pituitary or testicular, to the proper differentiation of the male sex equipment is delayed. In the absence of this stimulus, growth without differentiation occurs, and the degree of abnormality is determined by the degree of the delay in the expression of this stimulus. In many cases it is completely absent during that time of development when the internal reproductive organs should become differentiated, but is active at the time of puberty, In the case of domestic animals sexual abnormality of this kind possesses a very considerable interest. The individual, of course, cannot propagate, for the abdominal testis is aspermatic. But, in the case of the human subject, such abnormality can end in legal difficulty. If such abnormal individuals are indeed males, then, theoretically at least, it should be possible to provide proof of this by cytological examination of their tissues.
The rarer form of intersexuality in which both male and female gonadic tissue is to be found requires a very different explanation, and I would suggest that it is to be found in a consideration of the facts which relate to intersexuality in the Gypsy moth. It may well be that in such cases the female-determining reactions, in effective excess at the beginning of differentiation, were outpaced and overwhelmed by the male-determining reactions in the later stages. In such a case cytology could provide no help, and one must look, and certainly not in vain, to the sex physiologist and to the advances that may be expected in our knowledge of the sex hormones.
Dr. B. P. Wiesner: My contribution to this discussion will be a few remarks about the mechanisms which regulate sex-behaviour and associated activities.
Analysis of sex-behaviour could be carried out on an entirely psychological basis; one could relate sex activities to other activities in a quantitative fashion, and relate these to each other. No such analysis has ever been attempted, and I do not think it will be, so long as the historical attitude of psychoanalysis rules. But we can deal with the physiological determinations of sex-behaviour.
In the past, much confusion has resulted from identification of the motivation concerned with the offspring and with sex-drives respectively. Analysis cannot be carried out in the case of human beings because of the great variability in the external conditions. But it can be, and has been to some extent, carried out in the rat. The sex activity of the male rat is comparatively simple. The male tries to mate with any other animal of its kind, or of similar appearance, whether it be male or female. The distinction of the sexes which we call " normal" is a secondary phenomenon in evolution; it is not primary, and it is not the rule in lower animals. Mating is restricted to male with female, not because the male selects, but because other males do not permit the movements, or adopt the suitable reproductive posture. The sex act does not occur before puberty has been reached, and it fails to occur at any time if the animal has been castrated before puberty. The conclusion reached was that the testes secreted some substance presumably identical with the male sex hormone, and that this hormone produced a sex drive. But that theory is no longer tenable. We know that the testes can be removed after puberty without interfering with the sex-life of the animal, whereas complete removal of the anterior lobe of the pituitary results in the immediate disappearance of sex-drives, the animal then being indifferent to the presence of any other animal-and after twenty-four hours there is no trace of sex activity for the rest of its life. If you inject certain extracts from the anterior lobe, you can restore sex-activity, and also the general spontaneous activity which also suffers after hypophysectomy. 91 1633 actual mental state cannot long be confidently retained. It is most probable that the actual physiological state of the individual to some extent determines its behaviour in any given situation. And associated with the factors which determine sex-behaviour and general activity, there are factors which determine certain specific but not easily measured activities of the animal. Rats which are wild and brutal will lose that quality entirely within a few days after complete removal of the anterior lobe. It seems that many of the factors responsible for highly dynamic motivation are associated with factors responsible for sex-behaviour. I am mentioning these things because I am hopeful that, to some extent, they may be applicable to the human subject. From the striking examples given by Henderson and others of cases of adenoma of the anterior lobe, it is evident that this condition is frequently followed by loss of libido.
In the female the conditions are more complicated, but we have a set of chemically definable factors responsible for the expression of sex. Here, however, we have a more difficult situation. In the female there is not only periodicity of sex, but also periodicity of reproductive drives in the proper sense-maternal behaviour. There are many activities concerned in the care of the young, but these are to some extent structurated and motivated by chemical factors belonging to the hypophyseal ovarian mechanism. It has been possible to evoke certain partial drives of the maternal behaviour in virgin rats by appropriate endocrine treatment; these animals accept strange young and take care of them.
But what is of particular interest is, that in certain of these cases of artificial maternity, disturbances normally observed in maternal behaviour were found. In rats and some other animals, certain situations provoked cannibalism-the mother eating the young, which is never observed in the virgin rat. The injection of extracts resulting in maternal behaviour may also produce this cannibalism, which is like certain forms of lactational or puerperal insanity.
There are many ways in which these findings might apply, but no one would want to apply them until more research has been carried out in human beings.
While stressing the importance of chemical factors in the determination of behaviour, I also wish, however, to draw attention to the fact that more recent work has shown that environmental factors play an equally great role, though we are at a loss to understand the relationship between the physiological and the environmental factors. It is definitely established that homosexuality in rats can be artificially induced by keeping males together for a certain time, but knowledge of these facts is as yet incomplete, and the relations between them and the physiological mechanisms are unknown.
Dr. H. Gardiner Hill: The task allotted to me is that of discussing intersexuality in man; a state between the definite sexes and one with which we only meet occasionally in medical practice, at any rate in its most complete forms. A study of this subject must include the various types -of hermaphroditism, virilism in females, and sex reversal. The underlying pathology of these states must also be discussed. Unfortunately there are considerable gaps in our knowledge. As a physician, my thoughts naturally turn to the endocrine aspects of the subject; Professor Crew in his biological survey has pointed out that there are other and equally important aspects. He has discussed the mechanism of sex-differentiation and the relationship between the various influences at work. First of all, the intrinsic and hereditary genic factor, the chromosomal constitution; this is subsequently modified by both intrinsic endocrine and extrinsic environmental factors. The initial bias in sex-differentiation in man depends on the chromosomal constitution and is subsequently reinforced by the endocrine activity of the gonad proper to each sex.
It is now generally accepted that the gonads themselves provide the hormonic stimulus which leads to the growth of the accessory sexual organs and secondary sex characteristics. Experimental and clinical evidence is strongly in support of this. Prepubertal castration in the male results in under-development of the external sex organs, prostate, and seminal vesicles. Masculine distribution of hair does not occur, the beard is absent, the voice of the prepubertal boy persists. The skeleton shows characteristic changes. Ovariectomy in the female leads to corresponding results. Atrophy of the uterus occurs, the mamma remain undeveloped and the sex cycle does not take place.
The pituitary body is also intimately connected with sex-development but it does not seem to play any part in sex-differentiation, rather exercising its effect on the gonads and bringing them to their full structural differentiation and endocrine activity. Hypophysectomy in the young animal is found to arrest the growth of the gonads and accessory sex organs whilst the administration of fresh pituitary substance counteracts these effects. In clinical work, destructive lesions of the pituitary in children, such as are found with the suprasellar cysts, are associated with a condition of infantilism and failure of development of the gonads and secondary sex characters.
The adrenal cortex provides another endocrine influence to be considered in relation to sex-development, especially to sex-reversal. Precise information as to the functions of this gland in this connexion are lacking. It is well known, however, that adrenal cortical tumours are to be found clinically associated with varying degrees of virilism in the female. It is assumed that a hormone is produced which has a masculinizing influence, though up to the present there has been no biochemical confirmation of this supposition.
Such is a brief outline of the main endocrine influences which play a part in the development of sex.
I must now approach the more clinical aspects of our subject and refer to the grades of intersexuality found in man. The first anomaly is true bermaphroditism. Here are found combined in one individual the bodily characters and generative cells of both sexes. The recorded cases have been shown to possess mixed gonads-socalled ovo-testes. The condition is rare, but Professor Blair-Bell has reported one of these cases in which a girl, aged 17, began life and passed puberty as a normal girl, menstruating regularly for eighteen months: then menstruation ceased and masculine characters developed. At operation an ovo-testis was found on one side and a normal ovary on the other. Eight months after operation she reverted almost entirely to the feminine type. Blair-Bell has pointed out that all these cases of ovotestis have had mostly feminine secondary characteristics. To include an individual in this group he considers it necessary that the hermaphroditic gonad milst be an ovo-testis, whilst the subject must show in its primary and secondary characters evidence of hermaphroditism. Several varieties of true hermaphroditism have been described, but enough has been said of this group to show their importance in this discussion.
Pseudo-hermaphroditism is the next grade which needs consideration. This abnormality is more common than the true form. Anomalies of the genital ducts and/or external genitalia are found in contrast with the gonads, i.e. the sexual glands of one sex with the secondary sex characters of the other. A number of different varieties of pseudo-hermaphroditism have been described. There is the internal form, in which the internal sex passages are of the opposite sex to the gonad; the external form in which the external passages are of opposite sex to the gonad; and the complete form in which both internal and external passages are opposite to the gonad. Every conceivable variation mnay be found.
We must now consider a third group of abnormal conditions, generally referred to as the adreno-genital syndrome. The association of lesions of the adrenal cortex with virilism in females is well established. The pathological lesion may be either diffuse cortical hyperplasia or neoplastic, the latter either benign and adenomatous or malignant. There are many cases recorded of both types. As Matthias has pointed out, the influence of the adrenal lesion may manifest itself in different ways, depending on the type of lesion, and also on the age of the individual at its onset. Hyperplasia, with its slow growth, does not produce such rapid changes as the malignant tumours, whilst the course of the benign adenomata is intermediate between the two. The age of onset is important too in determining the type of syndrome. The result depends on whether the organism at the time is immature or fully developed. In adrenal pseudo-hermaphroditism, the most complete form, the adrenal changes set in during intra-uterine life. Bodily development and external sex organs towards the male type are associated with internal sex organs of the female. In the form which develops in later life, the sex characters change after maturity; amenorrhoea and psychical changes of a masculine type, abnormal muscular development, with hypertrichosis of male distribution, appear. Diffuse cortical hyperplasia is usually found in adrenal pseudo hermaphrodites. In the late form-adrenal virilism-either hyperplasia or neoplasm may be present. Successful operative removal of cortical tumours has been reported in several instances: the case reported by Gordon Holmes is a good example. Here a large non-malignant and slowly growing tumour of the right adrenal was associated with changes in the sex organs, atrophy of the uterus and mammae, hirsutism, and masculine psychical changes, all of which disappeared within a relatively short time after removal of the tumour, and left the patient again an apparently normal woman.
Such is a brief description of the main pathological varieties of intersexuality found in man. It must, however, be mentioned that these gross conditions are comparatively rare in comparison with the very large number of individuals who show signs of minor disturbances in the sexual sphere, of similar type. The occurrence, for instance, in females of slight hypertrichosis of the male type, with other abnormalities, such as poor development of the breasts and a tendency to amenorrhoea, must be a familiar experience to every physician. In these individuals the condition does not seem to be truly pathological, and there is seldom found any evidence of a gross structural endocrine lesion. It must be admitted, of course, that opportunities for full investigation of such individuals from the pathological point of view but rarely occur. One would suspect, however, that their abnormality is largely due to inherited influences, for, if one investigates their family histories, it is generally found that several other members of the family show the same tendencies. In these individuals intersexuality would seem to depend more on these hereditary tendencies than on any subsequent endocrine dyscrasia.
From tnis brief discussion it will be judged how difficult it is to explain the multiplicity of such phenomena in the existing state of our knowledge. How, for instance, can one account for cases of pseudo-hermaphroditism in which the gonads of one sex are found with secondary sex-characters of the other, if one accepts the evidence, which seems to be satisfactory, that the gonads themselves provide the hormonic stimulus which leads to the growth of the secondary sex-characters ? One can only account for such manifestations if the view is adopted that the development of sex-characters depends on a number of factors, of which the hormonic stimulus from the gonads is only one. The pre-existing hereditary and genic factor is another, and perhaps the most important one, and then again, there is the probability that the development of some of the sex-characters is influenced by other ductless glands, such as the adrenal cortex.
The problem of the classification of these cases in civil life is very difficult.
Should the character of the gonad itself be taken as the indication of the sex of the individual, or should this be judged by the nature of the sex organs and secondary sex characteristics? It seems to be usual for the psychical attributes to accord with the predominating secondary sex characters. From the purely social aspect, therefore, and for the individual's happiness, the latter alternative would seem to be more reasonable to discuss. It is difficult to lay down any hard and fast rules. At the moment it seems possible only to consider each individual case on its merits and to take into consideration, especially, any predominance of physical and psychical attributes.
Sir Bernard Spilsbury said it was his intention in opening the discussion, from the legal side, on the implications of sex, to speak only on one important aspect, which presented a medico-legal problem, namely, masochism, when it accidentally led to death in the performance of the act. Masochism was a condition in which the person subjected himself to severe physical restraint with the object of obtaining sexual gratification.
The habit was probably acquired accidentally in early sexual life. It was, in nearly all cases, practised in secret, no relative or friend suspecting the aberration, and therefore in fatal cases there might be no clue in the history which would afford a ready explanation of the conditions in which the deceased met his death, and hence there was a great liability to interpret the case as one as suicide, perhaps as one of murder. There was a case recently in London in which that mistake was made.
His own experience of these cases concerned the death of three persons in whom the interpretation was clearly that of death from masochism.
The first was that of a Cambridge undergraduate who was found dead in his chambers three years ago, under circumstances which so far suggested that the death was the result of the act of other persons that Scotland Yard was called in to investigate the case. On careful analysis, however, it was clearly established that death resulted from the acts of the individual himself, though even to the present day there were some who believed him to have been the victim of a college " rag."
LSir Bernard showed photographs to indicate the elaborate way in which the body had been tied up, yet with the precaution of leaving the last knots secured by a bow or slip-knot, to allow of ready release.] The body was lying between three cushions, in one of which the face was partially buried. In addition to a series of handkerchiefs tied round the face and head, a length of electric flex ran up the back, and this was tied to a bandage round the ankles. When the handkerchiefs were removed, another was found projecting from the mouth, and it included a piece of sponge.
Several features indicated that the individual must have tied himself up, among them the fact that bows instead of knots were used. A handkerchief encircled the wrists, and was twisted four of five times between them. What happened probably was that, being thus tied up and almost helpless, he had missed his footing and had fallen to the ground, striking his head and partly burying it in the cushion, and he was suffocated before he could release his hands to change his posture.
The second case was that of a man aged 34, a chemist's assistant who was found dead under circumstances which might have pointed to suicide but for one fact. He was placed in charge of the shop while his master was on holiday, and at night he was the onlv person on the premises. In the morning a boy found him hanging from the banisters. He had slipped a suspending cord over the banisters of the landing immediately above, and had stood on a stair from which he had let himself go and he was found suspended. He would only have had to put his foot back in order to save himself. Beneath the cord around the neck was a towel which had been folded eight times with the object of reducing the pressure of the cord. He was stark naked, and was wearing a condom, clearly showing that his was a sexual offence and that the death was accidental. Around his waist was a deep indentation, as if something had been drawn tightly round it, and on his bed was found a cord with a loop and slipknot. The third case was that of a boy aged 18, a law student, who was found dead lying by the side of his bed. There was no unusual history, he was a quiet, studious youth. His death was due to strangulation. He had lain at full length upon the bed, close to one side, and had strapped himself to the iron bar beneath the mattress, using five straps and cords altogether. He had then rolled himself over the edge of the bed, and was suspended by the five straps, one of which pressed on the neck sufficiently to produce death.
In these three cases of masochism the interpretation might well have been that the deaths were suicides, or, in the first case, murder. All were asphyxial deaths, as are most of those following masochism. Whether attempted asphyxia might be the stimulus to the sexual act in some, or whether asphyxia was the chief accidental cause of death in these cases, it was difficult to say, but many cases which coroners' courts had found to be cases of suicide, apparently motiveless, in which unusual methods had been employed, were probably cases of accident occurring during the performance of acts of masochism.
Professor W. Blair-Bell (Chairman) said it was generally recognized that the primary determination of sex was related to the sex-chromosomes in the gametes and the zygote, which, of course, carried hereditary factors. The Y chromosome appeared to be a variable one. Other influences, endogenous (hormonal) and environmental, might also be concerned. To all these Professor Crew had referred. He had, however, dealt with insects-Drosophila and Lymantria-and with the extraordinary marine worm Bonellia, in all of which sex was dicecious (distinct in different individuals).
He (the speaker) wondered what was the explanation of true natural hermapbroditism (moncecious state) with the power of self-or cross-fertilization, which was to be seen in certain of the lower invertebrates, such as the earth-worm. Here surely all sex-chromosomes must be similarly constituted. Professor Crew had also described gynandromorphism in Drosophila and in birds, a condition in which one half of the creature showed masculine secondary characteristics, and the other half feminine. Bond, of Leicester, had described this rare state in a pheasant. It was to be remembered that in birds the left ovary only underwent functional activity. He (the Chairman) had seen aged hen game-birds assume the plumage of the cock, but he had not encountered gynandromorphy. Nevertheless, he felt that the chromosome theories in regard to this state were not altogether satisfactory. One could understand a complete or partial transverse (segmental) transformation under hormonal influences-indeed he had himself seen a duck with a tumour of the suprarenal cortex with the head-plumage of a drake-but it was the longitudinal division in regard to sex characters that was difficult to understand.
Professor Crewhad become almost Einsteinian in his references to space and time, but probably distribution" and "period" were better terms for ordinary use. This was especially so in respect of intersexuality in man, in whom mathematics were more concerned with the extent or degree of masculinitv and femininity.
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Dr. Gardiner-Hill had discussed human intersexuality, and had laid stress on the effects of cortical lesions of the suprarenals and tumours of the pituitary in the production of masculinity.
It was important, in reconciling the facts of sex-determination and sex-alterations, to regard as a fallacy the idea that the gonad was the primary characteristic of sex, or the arbiter of the sex-fate of the individual. Undoubtedly the background of sex was reproductive necessity, and the sex-chromosomes and their genes were the first determining factors. Environmental conditions probably produced little effect in the human subject yet it was clear that for the first eight to ten weeks of embryonic life it was not possible to be sure whether the embryo would eventually be a male or a female, and, whatever the final result, there remairned anatomical structures of the opposite sex. Now it was also evident that the "genital system of ductless glands " (as he, the speaker, had called certain endocrine organs) had male-or femaleproducing tendencies which might be regarded as primary sex-characteristics; and, as a result, alterations might occur when these organs were over-or under-active. Thus it came about that in man and in other dioecious mammals aberrations in sex-constitution might occur during embryonic life, when partial hermaphroditism was produced as had been shown by Neugebauer, Glynn and others, or as a post-natal phenomenon, when virilism-associated with precocity in children-or feminism was seen.
Prenatal disturbances were chiefly related to the suprarenal cortex, and postnatal to this organ and to the pars anterior of the pituitary.
Broster and Vines had found fuchsinophil cells in the suprarenal cortex which were regarded as masculinity-producing elements, and Noble Chamberlain had observed sex-differences in cholesterol content of the same organ.'
With the pars anterior of the pituitary it seemed to be a question of over-or under-secretion. Adenomata alone, or associated with acromegaly, caused virilism, and he (the speaker) had seen enormous hypertrophy of the clitoris in this condition.
Pressure atrophy of the pars anterior caused feminism in men.
Partial hermaphroditism, however, was the condition which most often led to legal difficulties, although the effects of virilism and sexual precocity could not be left out of consideration.
With regard to partial hermaphroditism, the three types, external, internal, and complete tubular partial hermaphroditism were well known. Glandular hermaphroditism, to which Dr. Gardiner-Hill had referred, and of which he (the speaker) had described a case, was extremely rare. "His" husband could have secured annullity of marriage; and "he" couldhave inherited a peerage. The speaker challenged the lawyers present to discuss these legal implications. In his own view the subject illustrated was an extremely attractive woman with testes which, to avoid complications, should have been removed; but perhaps the lawyers would then have regarded "her" as a eunuch!]
The points to be emphasized in this type of case were:-(1) The secondary characteristics were opposite in character to the nature of the gonad. In the male, interstitial cells in the abdominal testes were very profuse, Dr. Vines had been able to show that in each the protoplasm of the cortical cells, when stained with fuchsin, assumed a vivid red colour which was absent from a series of controls and from all post-mortem adrenals. Furthermore, this staining reaction was present in the fcetus of both sexes, more marked in the male, roughly between the tenth and twentieth week, and then disappeared entirely. A fuchsinophil reaction in the adrenal cortex was therefore associated with a masculiniZiDg influence, and virilism might be regarded as the postnatal development of a phase which is present in the fcetus.
A similar staining reaction was obtained in the interstitial cells of the testes and the anterior lobe of the pituitary. Two fcetuses, which showed an abnormally prolonged fuchsinophil reaction in the adrenal, were associated with enlargement of the pituitarv. This research therefore tended to add histological proof to the clinical observations that these three organs were intimately concerned with the question of sex.
Pseudo-hermaphrodites were invariably brought up as girls, and in two such adults bilateral orchidectomy had been performed. Th;e legal criterion of sex was that of the gonad, and both these persons determined to continue as women.
Psychical changes were not uncommon and should be considered in medico-legal adjudication.
Dr. Margaret Lowenfeld: In reference to the exceedingly interesting account and demonstration by Sir Bernard Spilsbury, perhaps it is of interest that in the study of neurotic children, tying themselves up, or wishing to tie others up, is of relatively frequent occurrence. This can go so far that in a case recently referred to us of a boy, aged 5, the tying-up had been so severe that it took his parents over half an hour to untie him.
I was particularly interested in the emphasis laid by Sir Bernard on asphyxiation, because it occurs to me that in a number of cases of children who wisb to be tied up, and also in other neurotic children, the desire to be throttled or to throttle other people is also fairly frequent.
I would like to suggest therefore the possibility in cases such as those described by Sir Bernard Spilsbury, that these are instances of a masochistic trend in a neurotic individual which has been in existence throughout the pre-puberty period of childhood, and which is so greatly strengthened by the development of postpuberty emotion that it becomes a danger to the individual.
Professor Crew (in reply) said that he agreed with the President that the facts and theories relating to intersexuality and to gynandromorphism in the insect could not be applied unmodified to the case of sexual abnormality in man, but he thought it was not improbable that a study of these conditions in the bird, in which hormones were potent agencies in differentiation, had much to offer to the present discussion. Differences in size of the bones of the two sides of the body, and therefore of the two sides of the body itself, could result from chromosome elimination, followed by a difference in the growth rates of the two sides.
Oophorectomy in the hen was followed by the growth of a testis-like organ on the right side; testis-like, not only in appearance, but also in the matter of hormone production. It had been shown that in the case in which the two sides of the body exhibited different growth rates, and in which both male and female sex hormones were present, it was possible to get an individual with male characterization in respect of plumage colour and structure on one side, and with female characterization on the other. Further, by injection of sex hormones into the incubating egg it was possible to obtain truly intersexual forms.
It was perfectly warrantable to assume that in man chromosome loss during cell division was a common occurrence, and further, that such chromosome elimination was responsible for certain abnormalities in the transmission of hereditary characters.
He knew that the Chairman was unable to accept the suggestion that the cases of intersexuality in domesticated animals to which he (the speaker) had referred offered any satisfactory explanation of the curious cases of the human subject which Professor Blair-Bell himself had reported. However, he held to the view that the explanation offered could be applied to a considerable number of human cases though certainly not all. But as knowledge of the sex hormones and of the cytological background of sex was advancing so rapidly, doubtless in the future these cases would be subjected to a much more detailed examination, and from this much information must be derived.
Referring to Dr. Broster's remarks, he hazarded the suggestion that in this form of virilismi the factor to be sought seemed to be one which took part in the chemical transformation of the female sex-hormone into the male. 
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Sir Bernard Spilsbury (in reply) said he recalled the case of a person who had passed as a young man and who died in his bath of congenital heart disease. Though he had the secondary sex characters of a man, and the build of a man, the external sex organs were much like those of a woman; he had a uterus and a tube on one side and a testis on the other, the latter poorly developed, like that of a cryptorchid.
In answer to a question by the Chairman, he (the speaker) could not recollect any fatality in connection with masochism in the female.
As to the ejaculation of seminal fluid in cases of masochism, there was no evidence of 'this in his cases, but probably the deaths occurred before the stimulus could produce ejaculation. In the case of the chemist's assistant who wore a condom, the doctor who was called did not examine the condom for spermatozoa, but threw it away.
He was interested to hear that the practice could occur in the pre-pubertal period, but when it occurred after puberty it took on a sex significance. There was evidence that in at least one of his (Sir Bernard's) cases tying-up had been practised as an amusement at an earlier age.
